External GSSG enhances intracellular glutathione level in isolated cardiac myocytes.
The addition of external GSSG at concentrations in the range 50-500 microM produces in isolated adult rat heart myocytes an increase of GSH level and only a slight increase of GSSG level. On the contrary, external GSH at the above same indicated concentrations did not change the cell glutathione pool. The pretreatment of the cells with diethylamaleate depleted the myocytes of glutathione and enhanced the GSSG-induced replenishment effect on GSH level. On the contrary, the addition of GSH did not increase the concentration of cell glutathione. The level of cell GSH in diethylmaleate-treated myocytes was not increased after 30 min of incubation with cysteine, or acetylcysteine. The GSSG induced-stimulation on GSH level was not inhibited by buthionine sulfoximine, an inhibitor of glutathione synthesis. On the contrary, this stimulatory effect was inhibited by N, N-bis(2-chloroethyl)-N-nitrosourea, an inhibitor of glutathione reductase, or partially, by the remotion of glucose from the incubation medium. These results support the idea that the isolated adult rat heart myocytes are able to utilize external GSSG in order to increase the intracellular glutathione pool, probably through the reduction of the imported GSSG to GSH.